This manuscript reports the results of two studies focusing on patients with mild Traumatic Brain Injury (TBI). The first assesses the validity of the Meyers Short Battery (MSB) of neuropsychological tests. The second study reports on the reliability of the MSB. The groups consisted of normal controls, depressed, chronic pain patients, and patients with mild TBI. Validity was assessed using a discriminant function analysis comparing the non-TBI participants with the TBI participants, which showed a 96.1% correct classification rate. When patients were assessed at least 6 months post-injury and re-assessment 12-14 months later, an overall reliability of r = .86 was obtained. This indicates that the MSB has adequate psychometric properties for clinical use. The results are consistent with previous published research indicating that the MSB is sensitive not only to the presence of mild TBI but also to the degree of cognitive impairment based on loss of consciousness.
The Meyers Short Battery (MSB) of neuropsychological test was published in an initial validation study by Volbrecht, Meyers, and Kaster-Bundgaard (2000) . This initial validation was done on a sample of 150 patients with identified loss of consciousness (LOC), which was defined as time until able to follow a command. The results of this study showed that the MSB was sensitive to the presence of brain injury and to the degree of injury as defined by LOC. In that study, the MSB was compared to the Halstead-Reitan Battery (HRB) as utilized by Dikmen, Machamer, Winn, and Temkin (1995) . The MSB was found to be as sensitive as the two validity checks would be considered not valid and result in the patient's data being excluded from further analysis from the two studies presented in this paper. Meyers and Volbrecht (2003) demonstrated in a sample of non-litigating individuals with LOC varying from brief to more than 8 days of LOC with no one failing more than one of the nine validity checks.
Methods

Participants
No persons in the study were involved in any related lawsuits or worker's compensation claims. If, at any time, a request was made for the records of a patient to go to workers compensation board, disability bureau or a lawyer they were removed from this study. As was noted above, each participant was administered nine separate validity checks as part of the battery. Participants were allowed to fail only one of the nine validity checks and still remain in the study sample. Failure on two or more validity checks resulted in a participant's data not being included in this study (Meyers & Volbrecht, 2003) . Using failure on two or more of the validity checks, seven participants were excluded from the study. A higher failure rate (failure on two or more of these validity check) has been found in litigating subjects (Meyers & Volbrecht, 2003) .
The Normal Control group (Group 1) consisted of 30 hospital patients who were seen for services within the hospital for problems not related to their central nervous system (i.e., ingrown toe nails) or were community dwelling individuals. None had a history of learning disability, mental health problems, substance abuse, brain injury, or any other medical condition that is known to affect cognition. All were currently living independently. The mean age for this group was 38.60 years (S.D. = 18.89) years with 13.43 years of education (S.D. = 3.19). Fifteen participants were male and 15 were female, 29 were right handed and 1 was left handed; 29 were Caucasian and 1 was Native American.
The Depressed group (Group 2) was comprised of 41 patients with history of depression, and all were taking an SSRI. The mean age for this group was 45.95 years (S.D. = 15.02), with 13.54 years of education (S.D. = 2.66). Twenty of these individuals were female and 21 were male; 38 were right handed and 3 were left handed; 1 was of mixed racial background and 40 were Caucasian. Twenty-nine of these individuals had completed an MMPI-2 with mean scores as follows: L = 52.14 (S.D. The Chronic Pain group (Group 3) was comprised of 32 individuals who were being treated on an outpatient basis for chronic pain. None of these individuals was not involved in litigation and had not previously had litigation proceedings. These individuals were injured in non-work-related injuries or were injured on their own farms, or had chosen not to pursue Workman's compensation and were being treated at an outpatient pain clinic. The mean age for this group was 40.72 years (S.D. = 14.17) with 13.41 years of education (S.D. = 2.06). This group was comprised of 20 females and 12 males; 29 were right handed and 3 were left handed; 31 were Caucasian and 1 was Native American.
The fourth group (Group 4) consisted of 57 individuals with history of Traumatic Brain Injury (TBI). All of these individuals had been seen at the local hospital and rehabilitation unit and followed by the senior author. These individuals all had identified loss of consciousness (LOC) that was 20 min or less, other data such as GCS and Post-Traumatic Amnesia were not always available; however, LOC data were available for all participants. Loss of consciousness was defined as the time to follow commands (e.g., Dikmen et al., 1995; Volbrecht et al., 2000) . The mean years of age were 36.93 (S.D. = 15.10), with 12.63 years of education (S.D. = 2.08). This group of individuals was seen an average of 7.59 months post-injury (S.D. = 10.99). Fourteen of these individuals were female and 43 were male; 51 were right handed and 6 were left handed; 2 were of mixed racial background, 1 was Hispanic, and 54 were Caucasian.
Materials
The participants in this study were gathered over a several year period in a rehabilitation setting. All participants were administered a similar battery of tests in a standard format (as presented earlier), although some individuals may not have been able to complete all tests due to time constraints or health care insurance reimbursement limitations. The average time to complete this battery was approximately 3 h. In this sample, the mean number of neuropsychological variables collected for all participants was 34.52 (S.D. = 4.50), indicating that most participants were able to complete the entire MSB.
Results
The means and standard deviations for the individual tests in the MSB are presented in Table 1 . An ANOVA was performed using the Barona, Reynolds, and Chastain (1984) demographic based FSIQ estimate of premorbid functioning. The results indicate that the four study groups did not differ on this variable, F = 1.247, df = (3, 156), P = 2.95. The NART estimate did differ, F = 11.262, df = (3, 147), P ≤ .001; the Scheffe post hoc test (alpha set to .05) indicated only Group 4 differed on this measure (P ≤ .05). Given that the demographics of the groups did not differ, the difference in NART performance was believed to be related to the severity of injury for the Group 4 participants. The NART may underestimate premorbid functioning in impaired participants (Spreen & Strauss, 1998) . The groups are considered comparable based on the Barona et al. (1984) data. The Full Scale IQ data (based on seven subtests) from the WAIS-III was also significantly different among the groups, F = 13.74, df = (3, 154), P ≤ .001. A Scheffe post hoc analysis was also conducted and the only group that was significantly different was Group 4 (alpha set to .05). These results are assumed to be due to TBI of the participants in this group.
Next, the Overall Test Battery Mean (OTBM) was calculated (Miller & Rohling, 2001 ). This measure has been found to be a good usable measure of overall functioning as measured by a battery of neuropsychological tests (Miller & Rohling, 2001 ). The OTBM is simply a mean of the T scores for the tests given in the battery. An ANOVA was performed with the groups and the OTBM showed a significant difference among the groups, F = 43.42; df = (3, 156); P < .001. A Scheffe post hoc analysis shows that Groups 1, 2, and 3 are not significantly different based on the OTBM, but Group 4 is significantly different from Groups 1 to 3 with alpha = .05. Groups 1, 2, and 3 were then combined and compared to Group 4 using a Discriminant Function Analysis with prior probabilities computed based on group size. The resulting function resulted in a 96.1% correct classification rate with 98.9% specificity and 90.0% sensitivity. Based on examination of the regression scores, the recommended cutoff of −.74218 for discriminating the groups was defined. Table 2 shows the variables entered into the discriminant function analysis and the analysis results.
Discussion
Consistent with the results reported by Volbrecht et al. (2000) , the MSB appears to have adequate sensitivity and specificity to discriminate groups of patients with general medical conditions or depression, and those with brain injury, of even mild severity. The results of this first experiment indicate that the MSB does appear sensitive to the presence of mild cognitive impairment. Overall, the battery of tests shows a 96.1% correct classification rate for normal controls, depressed, chronic pain, and mild TBI patients. As Lezak (1995) points out, "the real test of differentiation is not whether these groups can be identified by examining a variety of neuropsychological functions, but whether participants with subtle damage can be identified" (p. 719). This was achieved in the current first study.
Study 2
Not only is it necessary to validate this battery against mild TBI patients, but it is also necessary to ensure that it is consistent in its results. A common method of doing this consists of performing a test-retest analysis.
Materials
Each participant was administered the MSB as in Study 1. 
Participants
Reflecting a general clinical sample, 63 persons with mixed diagnoses were assessed more than once, with the first testing at least 6 months post-injury. Those who were involved in disability or workman's compensation petitions were not excluded, but all patients performances were deemed reliable because they passed all validity checks (as discussed in Study 1; see also Meyers & Volbrecht, 2003) . The mean age for this group was 38.38 years (S.D. = 22.83), with 12.22 years of education (S.D. = 2.88). The average months post-injury at the time of the first testing was 21.60 (S.D. = 22.83) and the second testing occurred at 40.69 months (S.D. = 33.17). The mean time difference was 19.14 months (S.D. = 16.60) between the two testings, with a range of 2-91 months, and a median months difference of 13 months.
The demographics of this group consisted of 33 female and 30 male participants, 50 were right handed and 13 left handed, 1 was of mixed racial background and 62 were Caucasian. The diagnostic make up of this group was 47 TBI, 7 vascular/CVA, 2 had hypoxic events, 2 had Hypoxia/Carbon monoxide poisoning, 1 had gunshot wounds to the head, 1 had Encephalitis, 2 had mental health diagnoses, 2 had right temporal lobectomy, and 1 had left temporal lobectomy.
Results
The data as indicated in Table 3 shows the range of correlations (r) for the test retest which ranged from .45 (AVLT Total) to .88 (Block Design), with an Overall Test Battery Mean (OTBM) test retest of .86. This suggests that this combination of tests, as a formal battery has good reliability, both for the individual tests and for the battery overall. Tabachnick and Fidell (1989) indicates that a correlation must be at least .30 or higher to be interpretable and individually the tests that comprise this battery more than meet this requirement. These results suggest that the battery of tests has adequate consistency for test-retest comparison at about 12-14 months, with recommended time between testing of at least 6 months for best consistency. Table 3 shows the mean differences between the individual tests under the test-retest condition. Table 4 shows the correlations for each test and Table 5 shows the paired samples t test for each to the tests in the MSB and the OTBM as an overall measure. If the clinician wishes to correct for test retest the difference of the means as presented in Table 3 for each test may be subtracted from the second testing. It should be pointed out that the groups used in this study had cognitive impairment, there may be a larger test-retest finding in normal controls. However, rarely is the neuropsychological clinician in a position for test retest of normal participants. The authors believe that a patient sample provides better and more clinically usable information for the clinician.
General discussion
It is important for the reliability and validity of a battery of tests to be established. Not only do the individual tests making up a battery need to be valid and reliable, but also the "whole" of a battery needs to be established; as a test is not interpreted alone, but always in context with the other tests used in the battery. The initial validation of this battery of tests was presented by Volbrecht et al. (2000) . That study compared the MSB with the HRB using mild, moderate, and severe brain injury patients. This previous study demonstrated that the MSB was sensitive to varying degrees of injury. The current study adds to this basic validity information by assessing very mild TBI. A discriminant function analysis was used to differentiate groups of individuals with no history of TBI from mild TBI patients. Many times individuals with depression or chronic pain report cognitive deficits; however, the study finds that depressed individuals and individuals with chronic pain do not differ significantly from normal controls on this neuropsychological battery. These results suggest that this battery may be used to assess cognitive impairments even with individuals who are reporting chronic pain or depression if there is a question of reduced cognition. The MSB shows good sensitivity (90%) and specificity (98.9%).
Results of this evaluation are the second validation of this battery. This battery misclassified four individuals from the TBI group. The fact that four individuals were misclassified suggests that these four individuals had relatively mild cognitive impairments that probably did not have any significant effect on their functioning. Individuals who made up the TBI group had loss of consciousness of "seconds" up to less than 20 min. The four TBI patients misclassified as normals, had a loss of consciousness in "seconds" and so the "misclassification" is not considered significantly errant, it may have been that any cognitive impairment may have been so mild as to be non-significantly different from normal controls or there may not have been any cognitive impairment. This battery appears to be of adequate test construction for general use. The MSB is considered a short battery and of course a clinician may add other tests as desired. The reliability of this battery as a whole was good, showing an overall correlation of r = .86. The reliability of this battery also is sufficient to allow for comparison of performance over time. The results also demonstrate that the effects of depression and chronic pain on test performance are not significantly different from controls. This shows that this battery of tests would be useful when assessing persons with known or suspected depression or chronic pain who have known or suspected cognitive impairment. These same results were reported by Reitan and Wolfson (1997) in their examination of the effects of depression on the HRB. The current results are similar to their findings in that depression and chronic pain do not appear to significantly affect performance on neuropsychological tests, give adequate motivation. Overall, the MSB appears adequately reliable and valid for use by the clinician in a variety of settings.
